























Figure 6-4

Package B Floodplain Impacts
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St. Vrain Creek crosses under I-25 near mile post 242. The existing bridge would be
replaced with a new wider bridge to match the widening of I-25 in this area. This would have
the following impacts to the floodplain:

» There should be minimal or no changes to the floodplain limits. There may be local
changes due to the widening of the bridge, but this should not affect flooding upstream
or downstream of the structure.

» Natural vegetation surrounding the structure would be disturbed during construction.

» Surrounding wetlands would be disturbed during construction and permanently
disturbed due to the widening of the structure.

The South Fork of Preble Creek crosses under I-25 near mile post 229, flowing from west to
east. The existing CBC would be replaced with a larger CBC. This would have the following
floodplain impacts:

» A larger structure might eliminate some of the spreading of the floodplain upstream of
I-25. Flooding could be increased downstream of 1-25, however, due to the increased
capacity of the structure.

» Natural vegetation surrounding the structure would be disturbed during construction.

Mustang Run crosses under I-25 near mile post 227, flowing from west to east. The existing
structure is an 18 inch corrugated metal pipe that would be replaced with a CBC. This would
have the following floodplain impacts:

» A larger structure would probably reduce upstream ponding behind 1-25. Immediately
downstream of the structure ponding could increase behind a levee at Bull Canal. It is
unlikely that flooding would increase downstream of the Bull Canal levee.

» Natural vegetation surrounding the structure would be disturbed during construction.
» Surrounding wetlands could be disturbed during construction.

Shay Ditch crosses under I-25 near mile post 227, flowing from west to east. The existing
pipe would be replaced with a CBC. This would have the following floodplain impacts:

» Ponding upstream of I-25 would probably be reduced, but there could be an increased
chance of flooding downstream of I-25.

» Natural vegetation surrounding the structure would be disturbed during construction.
» Surrounding wetlands could be disturbed during construction.

Big Dry Creek crosses under I-25 near mile post 225, flowing from west to east. The
existing bridge would be replaced in-kind and extended to match the widening of I-25. This
would have the following floodplain impacts:

» There should be minimal or no changes to the floodplain limits. There could be local
changes due to extending the bridge, but this should not affect flooding upstream or
downstream of the structure.

» Natural vegetation surrounding the structure would be disturbed during construction.
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» Surrounding wetlands would be disturbed during construction and permanently
disturbed due to the extension of the bridge.

Niver Creek crosses under I-25 near mile post 219, flowing from west to east. The existing
CBC would be replaced and could be extended. This would have the following floodplain
impacts:

» There should be minimal or no changes to the floodplain limits. There could be local
changes due to possibly extending the structure, but this should not affect flooding
upstream or downstream of the structure.

» Natural vegetation surrounding the structure would be disturbed during construction.

» Surrounding wetlands would be disturbed during construction and possibly permanently
disturbed due to extending the CBC.

Package B Transit Components

Package B transit components would not have a floodplain impact that would be in addition
to that described under highway components. None of the bus routes, bus stations, bus
maintenance facilities, or associated parking facilities would impact a floodplain.

6.44 Indirect Effects To Floodplains

Improved structures at floodplain crossings can result in indirect effects to properties
beyond the regional study area. Improved crossings convey floodwaters more efficiently
because much of the original inadvertent detention caused by the highway embankment is
removed. Greater flows pass through the new structure and are conveyed through
downstream areas. These higher flows can cause increased flooding and potential damage
to downstream properties. It is CDOT’s policy that new structures are to be sized to pass
the upstream flows through the highway right-of-way. The design flows are to be based on
the current level of development, and are not to assume that any inadvertent detention
facilities will lower them. Inadvertent detention facilities can include railroad embankments,
irrigation canals, and ponds, which might be removed in the future.

6.4.5 Floodplain Impacts Summary

The No Action Alternative has the least floodplain impact and Alternative Package B has the
highest floodplain impact. Alternative Package A is slightly lower in floodplain impacts than
Package B. After mitigation, all of the impacts should restore the floodplains to an equal or
better condition.
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70  MITIGATION MEASURES

This section summarizes the BMPs that have been incorporated as required water quality
mitigation into the alternative packages.

71  SURFACE WATER QUALITY

If stormwater runoff is left unmitigated, the No-Action Alternative and Packages A and B
would have water quality impacts due to changes in stormwater characteristics from the
addition of impervious surface area and traffic levels. Other impacts would result from the
demolition and construction of roadways and structures (e.g. bridges, culverts, piers,
retaining walls) near surface water bodies. To reduce the impacts to water resources, a
combination of mitigation measures consisting of permanent structural, nonstructural, and
temporary construction BMPs will be implemented in the project area, in compliance with
the Clean Water Act, CDPS permits, or areas of coverage by the CDOT’s MS4 permit,
discussed in more detail below. BMPs identified as part of Packages A and B will include
water collection and passive treatment of stormwater. Under current conditions, 97.6
percent of the impervious surface area is being directly discharged into existing water
systems (see Table 5-4)

71.1 Structural BMPs

Permanent structural BMPs have already been identified and sited for major stream
systems in the project area. Permanent structural BMPs will remain in place and require
routine maintenance to ensure their functionality. Water quality ponds and riprap outlet
protection are examples of structural BMPs. Consistent with CDOT’s MS4 design criteria
identified in the New Development and Redevelopment Program (CDOT, 2004a), the
performance criteria that have been selected for permanent structural BMPs within the
project area are 100 percent water quality capture volume (WQCYV) or 80 percent TSS
removal. The removal efficiencies for these types of BMPs (e.g., extended detention basin)
are 50 percent to 70 percent TSS, 10 percent to 20 percent (total phosphorus), and 30
percent to 60 percent (total zinc) (CDOT, 2004a).

The placement of extended detention ponds occur along the I-25 corridor. No roadway
improvements are proposed along the US 85 corridor, with the exception of five very small
areas for bus queue jumps at select intersections. The WQCYV for these queue jumps is less
than 0.1 acre-feet. To ensure 100 percent WQCV, the queue volume has been accounted for
in the ponds along I-25. It is not practical to place detention ponds along the US 85 corridor
because a new drainage system would be required to carry the water to a BMP.

Water Quality Ponds - Extended detention ponds were identified as the primary structural
BMP for this project. Maintenance personnel have previously requested that subsurface
vaults not be used. This is primarily because vaults may require special equipment in order
to maintain them. Also, maintenance personnel are often required to obtain Occupational
Safety and Health Administration (OSHA) confined space entry certification for vault
maintenance activities.

The locations of water quality ponds have been identified throughout the project area for
Packages A and B. The placement of these BMPs was determined using a rating system
that was based on existing and future Phase | and Phase Il MS4 areas, locations of
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sensitive surface water systems and/or irrigation canals, and physical design constraints, as
follows:

Rating 1

Ponds identified with this rating are in MS4 areas based on the 2000 census. Approximately
92 water quality ponds were given this rating. The ponds are located between the I-25/1-76
interchange and continue to just north of SH 52. The next approximately 17 miles are not
currently in an MS4 permitted area. Additional ponds have been placed between Larimer
County Road 14 and SH 1.

Rating 2

Ponds identified with this rating are not in current or projected MS4 areas; however, they
are in an area identified with sensitive waters. Sensitive waters defined in the CDOT MS4
permit applicable during project development as a water body as sensitive if it meets any of
the following criteria:

» Listed on the TMDL/303d list impaired by potential highway-related pollutants

» Listed on the M and E List for potential highway-related pollutants

» Listed as Outstanding Waters of Colorado/United States or Gold Medal Fishery
» Agquatic Life Cold Water Class 1

» Segments designated for Water Supply use where the discharge of potential highway-
related pollutants has potential to impact this use

» Containing Federally designated threatened & endangered species habitat

Two sensitive streams were identified in the project area, including the St. Vrain Creek and
the Little Thompson Creek. These streams are not currently located within a MS4 permitted
area; however, water quality mitigation measures will be included at these locations.
Provisions were made to treat the surrounding roadway that discharges to these streams.
Eight ponds were given this rating.

Rating 3

Ponds identified with this rating are in areas that are not currently in an MS4 municipality
area; however by the year 2030, several areas may become regulated under the MS4
requirements. These estimations were based on population projections for the year 2030
used for the traffic analysis and the criteria for an MS4 permit. Consequently, by 2030, the
area located between SH 52 to SH 66 and several small areas around SH 56 and SH 60
will most likely be regulated under MS4 permits. Based on this analysis, approximately 15
ponds were given this rating.

Rating 4

Ponds identified with this rating do not have any of the criteria listed above; however these
areas contain convenient locations where existing right-of-way may be utilized for water
guality ponds. These areas were identified as a conservative measure to address the need
for additional water quality ponds in the case that the 2030 projected populations were
underestimated. One stretch of I-25 was identified as an area that may not be covered
under an MS4 permit by the year 2030 according to population projections. This area is
located around SH 66 and extends north to approximately Weld County Road (WCR) 38.
The infields of one interchange in this area were identified that may provide room for some
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water quality ponds. However, this area may not be large enough to effectively treat the
entire area from SH 66 to WCR 38. Four ponds were given this rating.

Figures 7-1 and 7-2 show the areas along the 1-25 corridor where water quality ponds are
proposed. They also show the reason why ponds were included in each particular stretch of
the corridor. Areas of impervious transit infrastructure (e.g., park-n-Ride lots, stations, etc.)
treated by water quality ponds has been enumerated on the figures. As previously
discussed, Package A would provide ponds with a capacity to treat 90.7 percent of the total
impervious surface area, while Package B would provide ponds with a capacity to treat 125
percent of the total impervious surface area. A percentage greater than 100 indicates that the
volume provided is greater than the defined water quality capture volume, which is equal to one
half inch of rainfall times the impervious area. Capture volumes greater than 100 percent can
sometimes be used to offset other locations on the highway system where 100 percent capture
cannot be achieved. These are dramatically greater than the existing conditions (2.4 percent)
and the No-Action Alternative (11.2 percent).

The placement of water quality ponds occur along the 1-25 corridor. No roadway
improvements are proposed along the US 85 corridor, except for the addition of five very
small impervious areas for bus queue jumps at select intersections. The Water Quality
Capture Volume (WQCV) for these queue jumps is less than 0.1 acre-feet. To ensure 100
percent WQCYV, the queue volume impervious surfaces area has been accounted for in the
ponds along I-25. It is not practical to place water quality ponds along the US 85 corridor
because a new drainage system would be required to carry the water to a BMP.

The application of water quality ponds as part of Package B is expected to reduce the
amount of iron discharged from the roadway to Segment 1 of Big Dry Creek, which is on
CDPHE’s Monitoring and Evaluation list for Iron, by approximately 50 to 60 percent (FDEP,
1999). The improvements in the E-470 to US 36 (B-H4) segment of Package B, where
Segment 1 of Big Dry Creek lies, are expected to increase all pollutant loadings—including
iron—by approximately 30 percent (see Table 5-6). This demonstrates that the water quality
ponds can improve the water quality conditions at Big Dry Creek over the existing
conditions. However, Package A does not have any roadway improvements in the E-470 to
US 36 (A-H4) component and therefore no water quality ponds would be provided to reduce
the current iron loadings from the No-Action conditions.

Dissolved copper removal in water quality ponds is less than that of iron. Dissolved copper
in Packages A and B are estimated to increase by 42 and 59 percent, respectively, over the
existing conditions. Data from the USEPA shows that dissolved copper in extended dry
detention basins ranges from 1.4 to 38 percent removal (USEPA 2008). While this is a wide
range, it does show that there is potential for the proposed water quality ponds to remove
dissolved copper to a level close to existing conditions.

As previously stated, removal efficiencies of 50 to 70 percent for TSS, 10 to 20 percent for
total phosphorus, and 50 to 60 percent for iron are expected for the proposed water quality
ponds.

The long-term functionality and effectiveness of the structural BMPs selected for this project
is dependent on the availability of maintenance personnel, equipment, and access. Due to
the large scale of the project, CDOT maintenance personnel will be provided the opportunity
to review all BMP designs once an alternative has been selected.
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Figure 7-1 Package A - Areas of Future Water Quality Treatments
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Figure 7-2 Package B - Areas of Future Water Quality Treatments
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The No-Action Alternative has only 2 areas of BMPs (water quality ponds), which are
associated with the No-Action improvements. The placement of water quality ponds
incorporated into the design of Packages A and B were determined based on physical
design constraints, adjacent property uses, and right-of-way requirements. It is anticipated
that types and sizes of BMPs could be modified in the future. When possible, passive BMPs
(e.g., grass swales or natural infiltration) will be used for ephemeral streams along the
corridor that could reasonably discharge pollutants into perennial stream systems. The
preliminary drainage design for Packages A and B is based on the CDOT Drainage Design
Manual (CDOT, 2004a) and Volume 3 of the Urban Drainage and Flood Control District
(UDFCD) Urban Storm Drainage Criteria Manual (UDFCD, 2001).

Riprap - Riprap will be placed at bridge abutments, piers, and at critical portions of a
channel or floodplain in order to avoid progressive or catastrophic failure of a structure.
Riprap reduces water quality impacts by protecting stream systems from accelerated
erosion and sedimentation processes that can occur from structures (see Table 5-1). The
most effective method of stabilization at bridge abutments and piers is the use of riprap.
Riprap that is correctly sized, is angular, and placed on a granular material or fabric, has a
better record for erosion and scour protection than other methods such as vegetative cover.
Despite its reliability, riprap must still be monitored and maintained. An energy dissipation
device or material, such as riprap, will control post-construction erosion near bridges. If
riprap is used above the ordinary high water level of the river, it must be covered with
topsoil and vegetated. Stream systems within the project area may also be affected by the
design and size of culverts and bridges, as well as the application of associated riprap.
These impacts are listed in Table 5-1.

7.1.2 Nonstructural BMPs (Construction and Post-
Construction)

Nonstructural BMPs reduce or eliminate pollutant mobilization within stormwater runoff.
Street sweeping, and spill containment measures are examples of nonstructural BMPs.
Project construction phasing is another nonstructural BMP to be implemented to minimize
potential water quality impacts. Phasing construction activities minimizes the effects
associated with large areas of exposed ground and with soil compaction from heavy
machinery use, both of which are commonly associated with transportation projects.

71.3 Temporary Construction BMPs (Construction)

There is also potential for impacts to surface water bodies during the demolition and
construction of roadways and structures (e.g.,, bridges, culverts, piers, retaining walls).
Temporary construction BMPs are implemented to reduce erosion associated with areas of
ground disturbance while these activities take place. These measures remain in place until
soil stabilizing vegetation has been reestablished. Silt fences, straw bale barriers, and
temporary check dams are examples of temporary construction BMPs.

CDOT'’s specifications for managing stormwater at a construction site (currently
specifications 107.25 and 208) will be followed. When put into practice, the actions
identified below will help avoid such impacts:

» If lead paint is present, this material must not be allowed to flake off and enter receiving
waters. (Section 402, Clean Water Act, CDPHE Regulation 61).

Mitigation Measures
100



NORTH [-25
EIS

information. cooperation. transportation.

» If cranes and other equipment are used for bridge demolition within a river or
streambank area, the equipment will be kept out of the river to the greatest extent
possible, and all work shall minimize temporary impacts to the river. The creation of a
crane pad is necessary if cranes or other equipment cannot be kept out of the river.

» Sediment may enter the river from land disruption and subsequent erosion. Therefore,
construction BMPs will be implemented and maintained in compliance with the CDPHE
general construction permit. Construction plans must develop and adhere to a
stormwater management plan (Section 402, Clean Water Act, CDPHE Regulation 61).

» Caissons used to create bridge piers may require groundwater dewatering. A discharge
permit and a possible treatment strategy may be needed before dewatering activities
can occur (see Section 8.2).Vegetation or other erosion control techniques (as indicated
by CDOT erosion control practices) must be established to prevent sediment loading in
compliance with the general stormwater construction permit.

» If other regulated materials are present within or on structures, they must be removed
and appropriately recycled or disposed of prior to demolition activities. Typical materials
include containerized regulated liquids such as paints, solvents, oil, grease, chemicals,
pesticides, and herbicides, and chlorofluorocarbon (CFC) containing equipment
(equipment must be emptied before equipment is removed) [Colorado Hazardous Waste
Regulations (6 Colorado Code of Regulations [CCR] 1007-3)].

» A Senate Bill 40 (SB40) permit from the CDOW is required for the crossing of streams.
This permit will include measures to protect existing riparian areas. In some cases,
creation, restoration, or enhancement of riparian areas may be required by the CDOW.

Permanent structural BMPs, nonstructural BMPs, and temporary construction BMPs,
permanent structural BMPs, and nonstructural BMPs must be regularly inspected and
maintained to ensure functionality and efficiency. This includes inspections of proper BMP
operation, outfall discharges and erosion protection, and detention pond sediment removal.

7.2  GROUNDWATER QUALITY

The status of groundwater well use will have to be determined prior to construction activities
to identify if active wells are present. Active wells in the final right-of-way would need to be
relocated and all wells would need to be plugged, sealed, and abandoned.

All wells that lie within the proposed right-of-way will be included in all project specifications
and plan drawings. If any of these wells are affected by project activities, coordination with
the Colorado Department of Labor and Employment, Division of Oil and Public Safety will
be required. If necessary, wells must be plugged, sealed, and abandoned according to
CDOT Section 202.02 Standard Specifications for Road and Bridge Construction and in
conformance with the State Engineer well abandonment procedures.

If groundwater is encountered during activities associated with excavations for
caisson/retaining walls, the discharge of groundwater is authorized if the following conditions
are met.

» the source is groundwater and/or groundwater combined with stormwater that does not
contain pollutants in concentrations exceeding the State groundwater standards in
Regulations 5 CCR 1002-41 and 42;
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» the source is identified in the SWMP;
» dewatering BMPs are included in the SWMP, and
» these discharges do not leave the site as surface runoff or to surface waters.

If these conditions are not met, then a separate Clean Water Act Section 402 Construction
Dewatering Permit or Individual Construction Dewatering Permit will be required to be
obtained from the CDPHE - WQCD. In addition, if dewatering is necessary, groundwater
brought to the surface will be managed according to Section 107.25 of the CDOT Standard
Specifications for Road and Bridge Construction (CDOT, 2005).

7.3 FLOODPLAINS

Package A and Package B will have varying impacts to floodplains. Many of the existing
bridges are inadequate and can not pass the peak flows without overtopping 1-25, the
Commuter Bus routes or Commuter Rail lines. Impacts to floodplains occur with bridge
construction or where roadway fill will encroach onto the flood fringe areas.

Floodplain mitigation should consider the following issues during the design phases:

» The 100-year FEMA design flows are to be used for freeboard determinations, scour
design, and to ensure that flow velocities are acceptable.

» The 500-year design flows are to be used to further assess the scour design and set the
depths of piles or caissons.

» The design is to consider the maximum allowable backwater.

» Degradation, aggregation and scour are to be determined. Adequate counter measures
will be selected using criteria established by the National Cooperative Highway
Research Program Report 568.

» The design is to be such that minimal disruption to the ecosystem will occur.
» The design will consider costs for construction and maintenance.

» A bridge deck drainage system that controls seepage at joints should be considered. If
possible, bridge deck drains will be piped to a water quality feature prior to being
discharged into a floodplain.

» The designs are to be coordinated with federal, state, and local agencies.

None of the crossings would have a significant encroachment on the floodplain. A
significant encroachment is defined by FHWA as a transportation encroachment, and any
direct support of a likely base floodplain development that would involve one or more of the
following construction or flood related impacts:

» A significant potential for interruption or termination of a transportation facility that is
needed for emergency vehicles or provides a community's only evacuation route

» A significant risk

» A significant adverse impact on natural and beneficial flood-plain values
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Floodplain impacts would include increasing the sizes of bridges, culverts, and other
drainage facilities in order to better convey floodwaters. In most cases, larger drainage
structures would not disturb the existing low flow channel areas where riparian habitat is
located. The overbanks adjacent to the low flow channels will be generally expanded with
the newer structures in order to pass the higher flows. Enlarged overbank areas will be
generally revegetated with a diverse planting in order to enhance the habitat.

Upstream flood risks should decrease with an enlarged drainage structure. Downstream
flood risks can increase due to the improved conveyance of the stormwaters. It is CDOT
policy to size a drainage structure based on FEMA flows, or flows that are based on
potential upstream land use. The standard flood for CDOT and FEMA is the 100-year flood.
Impacts to downstream areas must be assessed at the time of preliminary and final design
by using detailed hydraulic methods. All improvements are to follow the guidelines
described in Section 6.1 Regulatory Framework.

7.3.1 Package A

Boxelder Creek floodplains east of I-25 would be impacted. The following measures would
be taken to mitigate floodplain impacts to the extent practicable:

» The flows released downstream of I-25 would not be more than the present 100-year flows.
Downstream capacity should be designed for the present 100-year flow conditions, in
accordance with local, state, and federal regulations.

» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

» If wetlands are disturbed, the mitigation approach described in Section 3.8 Wetlands in the
EIS would be followed.

Boxelder Creek floodplains at I-25 would be impacted. The following measures would be
taken to mitigate floodplain impacts to the extent practicable:

» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

The Cache la Poudre floodplains at I-25 would be impacted. The following measures would
be taken to mitigate floodplain impacts to the extent practicable:

» Erosion control measures would be used during construction
» Disturbed land would be seeded and re-vegetated after construction.

» Wetland mitigation would be conducted in accordance with the mitigation approach
described in Section 3.8 Wetlands in the EIS.

The Cache la Poudre River split flow floodplains at 1-25 would be impacted. The following
measures would be taken to mitigate floodplain impacts to the extent practicable:

» The flows downstream of 1-25 would not be more than the present condition 100-year split
flows. Downstream capacity should be designed for the present flow conditions, in
accordance with local, state, and federal regulations.
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» Erosion control measures would be used during construction.

» Disturbed land would be seeded and re-vegetated after construction.

» If wetlands are disturbed, the mitigation approach described in Section 3.8 Wetlands in the

EIS would be followed.

The Big Thompson River floodplains would be impacted at I-25.The following measures
would be taken to mitigate floodplain impacts to the extent practicable:

» Erosion control measures would be used during construction
» Disturbed land would be seeded and re-vegetated after construction.

» Wetland mitigation would be conducted in accordance with the mitigation approach
described in Section 3.8 Wetlands in the EIS.

The Little Thompson River floodplains would be impacted at I-25. The following measures
would be taken to mitigate floodplain impacts to the extent practicable:

» Erosion control measures would be used during construction
» Disturbed land would be seeded and re-vegetated after construction.

» Wetland mitigation would follow the approach described in Section 3.8 Wetlands in the
EIS.

North Creek floodplains would be impacted at I-25. The following measures would be taken
to mitigate floodplain impacts to the extent practicable:

» Erosion control measures would be used during construction
» Disturbed land would be seeded and re-vegetated after construction.

» Wetland mitigation would follow the approach described in Section 3.8 Wetlands in the
EIS.

Preble Creek floodplains would be impacted at I-25. The following measures would be
taken to mitigate floodplain impacts to the extent practicable:

» The flows released downstream of I-25 would not be more than the present 100-year
flows. Downstream capacity should be designed for the present 100-year flow
conditions in accordance with local, state, and federal regulations

» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

» Wetland mitigation would follow the approach described in Section 3.8 Wetlands in the
EIS.

Spring Creek floodplains would be impacted at the commuter rail corridor. The following
measures would be taken to mitigate floodplain impacts to the extent practicable:

» The flows released downstream of the railroad would not be more than the present
100-year flows. Downstream capacity should be designed for the present 100-year flow
conditions, in accordance with local, state, and federal regulations.
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» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

Fossil Creek floodplains would be impacted at the commuter rail corridor. The following
measures would be taken to mitigate floodplain impacts to the extent practicable:

» The flows in this area would remain at the present 100-year flows. Downstream capacity
should be designed for the present 100-year flows, in accordance with local, state, and
federal regulations.

» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

» Wetland mitigation would follow the approach described in Section 3.8 Wetlands in the
EIS.

Dry Creek floodplains would be impacted at the commuter rail corridor. The following
measures would be taken to mitigate floodplain impacts to the extent practicable:

» The flows in this area would remain at the present 100-year flows. Downstream capacity
should be designed for the present 100-year flows, in accordance with local, state, and
federal regulations

» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

» Wetland mitigation would follow the approach described in Section 3.8 Wetlands in the
EIS.

The Big Thompson River floodplains would be impacted at the commuter rail corridor. The
following measures would be taken to mitigate floodplain impacts to the extent practicable:

» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

» Wetland mitigation would follow the approach described in Section 3.8 Wetlands in the
EIS.

The Little Thompson River floodplains would be impacted at the commuter rail corridor. The
following measures would be taken to mitigate floodplain impacts to the extent practicable:

» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

» Wetland mitigation would follow the approach described in Section 3.8 Wetlands in the
EIS.

Spring Gulch floodplains would be impacted at the commuter rail corridor. The following
measures would be taken to mitigate floodplain impacts to the extent practicable:

» The flows in this area would remain the present 100-year flows. Downstream capacity
should be designed for the present 100-year flows, in accordance with local, state, and
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federal regulations. Detailed study in the future would be needed between the two
bridges to determine actual impacts.

» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

The St. Vrain Creek floodplains would be impacted at the commuter rail corridor. The
following measures would be taken to mitigate floodplain impacts to the extent practicable:

» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

» Wetland mitigation would follow the approach described in the Section 3.8 Wetlands in
the EIS.

Idaho Creek floodplains would be impacted at the commuter rail corridor. The following
measures would be taken to mitigate floodplain impacts to the extent practicable:

» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

Little Dry Creek floodplains would be impacted at the commuter rail corridor. The following
measures would be taken to mitigate floodplain impacts to the extent practicable:

» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

» Wetland mitigation would follow the approach described in Section 3.8 Wetlands in the
EIS.

Big Dry Creek floodplains would be impacted at the commuter rail corridor. The following
measures would be taken to mitigate floodplain impacts to the extent practicable:

» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

» Wetland mitigation would follow the approach described in Section 3.8 Wetlands in the
EIS.

Second Creek floodplains would be impacted at a commuter bus queue jump. The following
measures would be taken to mitigate floodplain impacts to the extent practicable:

» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

First Creek floodplains would be impacted at a commuter bus queue jump. The following
measures would be taken to mitigate floodplain impacts to the extent practicable:

» Erosion control measures would be used during construction.

» Disturbed land would be seeded and re-vegetated after construction.
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7.3.2 Package B

Floodplain impacts and mitigation measures to the floodplains of Boxelder Creek, the
Cache la Poudre River, the Big Thompson River, the Little Thompson River, North Creek,
Little Dry Creek, and Preble Creek would be identical to Package A.

The St. Vrain Creek floodplains would be impacted at I-25. The following measures would
be taken to mitigate floodplain impacts to the extent practicable:

» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

» Wetland mitigation would follow the approach described in Section 3.8 Wetlands in the
EIS.

The South Fork of Preble Creek floodplains would be impacted at 1-25. The following
measures would be taken to mitigate floodplain impacts to the extent practicable:

» The flows released downstream of I-25 would not be more than the present 100-year
flows. Downstream capacity should be designed for the present 100-year flow
conditions, in accordance with local, state, and federal regulations.

» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

Mustang Run floodplains would be impacted at I-25. The following measures would be
taken to mitigate floodplain impacts to the extent practicable:

» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

» If wetlands are disturbed, wetland mitigation would follow the approach described in
Section 3.8 Wetlands in the EIS.

Shay Ditch floodplains would be impacted at 1-25. The following measures would be taken
to mitigate floodplain impacts to the extent practicable:

» The flows released downstream of I-25 would not be more than the present 100-year
flows. Downstream capacity should be designed for the present 100-year flow
conditions, in accordance with local, state, and federal regulations.

» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

» If wetlands are disturbed, wetland mitigation would follow the approach described in
Section 3.8 Wetlands in the EIS.

Big Dry Creek floodplains would be impacted at I-25. The following measures would be
taken to mitigate floodplain impacts to the extent practicable:
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» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

» Wetland mitigation would follow the approach described in Section 3.8 Wetlands in the
EIS.

Niver Creek floodplains would be impacted at I-25. The following measures would be taken
to mitigate floodplain impacts to the extent practicable:

» Erosion control measures would be used during construction.
» Disturbed land would be seeded and re-vegetated after construction.

» Wetland mitigation would follow the approach described in Section 3.8 Wetlands in the
EIS.
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Driscoll Model Input Files

Existing - Right of Way

Component Acres

SH 1to SH 14 359.046
SH 14 to SH 60 975.633
SH 60 to E-470 1132.586
E470 to US 36 367.280
Watershed Acres

Cache la Poudre 874.864
Big Thompson 638.362
St. Vrain 780.208
Dry Creek 324.199
Mid S. Platte 181.518
Clear Creek 35.394

Existing - Impervious Surface Areas

Component Acres

SH1to SH 14 134.780
SH 14 to SH 60 368.530
SH 60 to E-470 487.150
E470 to US 36 220.790
Watershed Acres

Cache la Poudre 336.650
Big Thompson 223.420
St. Vrain 349.580
Dry Creek 171.019
Mid S. Platte 110.260
Clear Creek 20.150
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No Action - Right of Way

Driscoll Model Input Files

Component Acres

SH 1to SH 14 359.046
SH 14 to SH 60 975.633
SH 60 to E-470 1299.746
E470 to US 36 367.280
Watershed Acres

Cache la Poudre 874.864
Big Thompson 638.362
St. Vrain 947.368
Dry Creek 324.199
Mid S. Platte 181.518
Clear Creek 35.394
No Action - Impervious Surface Areas

Component Acres

SH1to SH 14 134.780
SH 14 to SH 60 368.530
SH 60 to E-470 532.400
E470 to US 36 220.790
Watershed Acres

Cache la Poudre 336.650
Big Thompson 227.960
St. Vrain 363.900
Dry Creek 197.580
Mid S. Platte 110.260
Clear Creek 20.150
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Package A - Right of Way

Driscoll Model Input Files

Component Acres

SH 1to SH 14 434.640
SH 14 to SH 60 1429.772
SH 60 to E-470 1477.164
E470 to US 36 475.171
Watershed Acres

Cache la Poudre 1189.235
Big Thompson 954.456
St. Vrain 894.419
Dry Creek 528.896
Mid S. Platte 214.367
Clear Creek 35.374
Package A - Impervious Surface Areas

Component Acres

SH 1to SH 14 196.596
SH 14 to SH 60 634.753
SH 60 to E-470 696.500
E470 to US 36 220.790
Watershed Acres

Cache la Poudre 524.727
Big Thompson 336.900
St. Vrain 433.400
Dry Creek 323.199
Mid S. Platte 110.260
Clear Creek 20.150

Page 3 of 14



Package B - Right of Way

Driscoll Model Input Files

Component Acres

SH 1to SH 14 435.125
SH 14 to SH 60 1503.958
SH 60 to E-470 1527.462
E470 to US 36 517.159
Watershed Acres

Cache la Poudre 1237.224
Big Thompson 987.791
St. Vrain 913.656
Dry Creek 576.804
Mid S. Platte 228.901
Clear Creek 39.329
Package B - Impervious Surface Areas

Component Acres

SH 1to SH 14 197.546
SH 14 to SH 60 772.570
SH 60 to E-470 715.230
E470 to US 36 244.748
Watershed Acres

Cache la Poudre 596.530
Big Thompson 494,601
St. Vrain 464.770
Dry Creek 229.835
Mid S. Platte 124.208
Clear Creek 20.150
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Driscoll Model Input Files

DRISCOLL Model--Cache la Poudre = site-specific entry
= Driscoll Lookup
= Calculation
Drainage Areas of Highway Segment Title Existing No Action Package A Package B Units Title Units | Chloride | Copper |Phosphorus TSS Zinc
Total Right of Way AROW 874.86 874.86 1189.24 1237.224 |acres Site Median Concentration TCR |mg/l 135 0.01 0.63 448 0.09
Mean event concentration
Paved Surface AHWY 336.65 336.65 524.73 596.53 |acres (= TCR * sqrt(1 + CVCR"2)) MCR |mg/l 16.56 0.01 0.77 549.44 0.11
Percent Impervious o
(= 100 * AHWY/AROW) IMP 38.4802666 | 38.4802666 | 44.1230707 | 48.2151979 |%
Existing
Rainfall Characteristics Title value Title Units [ Chloride | Copper |Phosphorus TSS Zinc
Volume--Mean MVP 0.219 |inch Annual Mass Load from Runoff |\ a5 [POUNAS /| 15156 67 11 97 754.04 | 53620859 | 107.72
(= M(mass) * NST) year
. . Mean event mass load
Intensity--Mean MIP 0.032 inch/hour (= MCR * MVR *(0.00006245) M(mass) [pounds 265.61 0.20 12.40 8814.39 1.77
Duration--Mean MDP 9.1 hour
Interval--Mean MTP 144 hour No Action
Number of Storms per year . . . .
(= 24*365/MTP) NST 60.8333333 |no. events Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff |\ a5 [POUNAS /| 15156 67 11 97 754.04 | 53620859 | 107.72
(= M(mass) * NST) year
Mean event mass load
Surrounding Area Type Title Value (= MCR * MVR *0.00006245) | M(mass) jpounds | 265.61 ] 0.20 2 S — L
Urban (> 30,000 ADT) URBAN X
Rural (<30,000 ADT) RURAL Package A
Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff pounds /
Coefficient of Variance of Concentration (= M(mass) * NST) ANMASS year 2431313| 1801 1134.61 | 806835.62 | 162.09
Coef of Variance Mean event mass load
(0.71 Urban; 0.84 Rural) CVCR ‘ 0.71 n/a | (= MCR * MVR *(0.00006245) M(mass) [pounds 399.67 0.30 18.65 13263.05 2.66
Compute runoff coefficient (Rv) Title Existing No Action Package A Package B Units Package B
fi%”ggﬁ:ﬁg'i‘g% ‘ RV ‘ 0.36936187 | 0.36936187 | 0.40886149 | 0.43750639 |rati0 Title | Units | Chloride| Copper |Phosphorus| — Tss Zinc
Annual Mass Load from Runoff | \\\jasg|POUNAS /| 57066 35| 2005 | 126310 | 89820175 | 180.44
(= M(mass) * NST) year
Mean event mass load
Compute Runoff Flow Rates Title Existing No Action Package A Package B Units (= MCR * MVR *(0.00006245) M(mass) |pounds e s o M Bk

Flow Rate from mean storm ‘

(= RV"MIP*AROW) MQR ‘ 10.3405248 | 10.3405248| 15.5594368 | 17.3213888 |cfs

Compute Runoff Volumes Title Existing No Action Package A Package B Units

Volume from mean storm )
(=Rv * MVP * AROW * 3630) ‘ MVR ‘ 256887.719 | 256887.719 | 386540.171 | 430312.014 |cub|c ft
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DRISCOLL Model--Big Thompson

Driscoll Model Input Files

= site-specific entry
= Driscoll Lookup

Rainfall Characteristics

Surrounding Area Type

= Calculation
Drainage Areas of Highway Segment Title Existing No Action Package A Package B Units Title Units | Chloride | Copper |Phosphorus TSS Zinc
Total Right of Way AROW 638.36 638.36 954.46 987.791 |acres Site Median Concentration TCR |mg/l 135 0.01 0.63 448 0.09
Mean event concentration
Paved Surface AHWY 223.42 227.96 336.90 494.601 |acres (= TCR * sqrt(1 + CVCR"2)) MCR |mg/l 16.56 0.01 0.77 549.44 0.11
Percent Impervious o
(= 100 * AHWY/AROW) IMP 34.9989504 | 35.7101457 | 35.2975936 | 50.071422 |%
Existing
Title value Title Units [ Chloride | Copper |Phosphorus TSS Zinc
Volume--Mean MVP 0.219 |inch Annual Mass Load from Runoff | \\\jagg|POUNAS /| 14095 19| g16 513.90 | 365441.65 | 73.41
(= M(mass) * NST) year
. . Mean event mass load
Intensity--Mean MIP 0.032 inch/hour (= MCR * MVR *(0.00006245) M(mass) [pounds 181.02 0.13 8.45 6007.26 1.21
Duration--Mean MDP 9.1 hour
Interval--Mean MTP 144 hour No Action
Number of Storms per year . . . .
(= 24*365/MTP) NST 60.8333333 |no. events Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff | \\\jagg|POUNAS /111171 19| g7 521.32 | 37071510 | 74.47
(= M(mass) * NST) year
Mean event mass load
Title value (= MCR * MVR *(0.00006245) M(mass) [pounds 183.63 0.14 8.57 6093.95 1.22
Urban (> 30,000 ADT) URBAN X
Rural (<30,000 ADT) RURAL Package A
Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff pounds /
Coefficient of Variance of Concentration (= M(mass) * NST) ANMASS year 16564.81) 12.27 77302 54970617 | 11043
Coef of Variance Mean event mass load
(0.71 Urban; 0.84 Rural) CVCR ‘ 0.71 n/a (= MCR * MVR *(0.00006245) M(mass) [pounds 272.30 0.20 12.71 9036.27 1.82
Compute runoff coefficient (Rv) Title Existing No Action Package A Package B Units Package B
fi%”ggﬁ:ﬁg'i‘g% ‘ RV ‘ 0.34499265 | 0.34997102 | 0.34708316 | 0.45049995 |rati0 Title | Units | Chloride| Copper |Phosphorus| — Tss Zinc
Annual Mass Load from Runoff | \\\jasg|POUNAS /| 55501 37| 1648 | 103840 | 738415.80 | 148.34
(= M(mass) * NST) year
Mean event mass load
Compute Runoff Flow Rates Title Existing No Action Package A Package B Units (= MCR * MVR *(0.00006245) M(mass) |pounds e i Bl et e

(= RV"MIP*AROW)

Flow Rate from mean storm ‘

MQR

‘ 7.0473664 | 7.1490624 |10.6008192|14.2399936|cfs

Compute Runoff Volumes

Title Existing

No Action

Package A Package B Units

Volume from mean storm
(=Rv * MVP * AROW * 3630)

‘ MVR

‘ 175076.402 | 177602.817 | 263354.164 | 353761.491 |cubic ft
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DRISCOLL Model--St. Vrain

Driscoll Model Input Files

= site-specific entry
= Driscoll Lookup

Rainfall Characteristics

Surrounding Area Type

= Calculation
Drainage Areas of Highway Segment Title Existing No Action Package A Package B Units Title Units | Chloride | Copper |Phosphorus TSS Zinc
Total Right of Way AROW 780.21 947.37 894.42 913.656 |acres Site Median Concentration TCR |mg/l 135 0.01 0.63 448 0.09
Mean event concentration
Paved Surface AHWY 349.58 363.90 433.40 464.77 |acres (= TCR * sqrt(1 + CVCR"2)) MCR |mg/l 16.56 0.01 0.77 549.44 0.11
Percent Impervious o
(= 100 * AHWY/AROW) IMP 44.8060005 | 38.4116837 | 48.4560368 | 50.8692549 |%
Existing
Title value Title Units [ Chloride | Copper |Phosphorus TSS Zinc
Volume--Mean MVP 0.219 |inch Annual Mass Load from Runoff | \\\jagg|POUNAS /| 16157 34| 1795 753.08 | 535520.62 | 107.58
(= M(mass) * NST) year
. . Mean event mass load
Intensity--Mean MIP 0.032 inch/hour (= MCR * MVR *(0.00006245) M(mass) [pounds 265.27 0.20 12.38 8803.08 1.77
Duration--Mean MDP 9.1 hour
Interval--Mean MTP 144 hour No Action
Number of Storms per year . . . .
(= 24*365/MTP) NST 60.8333333 |no. events Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff | \\\jagg|POUNAS /| 17474 45| 1204 81547 | 579891.96 | 116.50
(= M(mass) * NST) year
Mean event mass load
Title value (= MCR * MVR *(0.00006245) M(mass) [pounds 287.25 0.21 13.41 9532.47 1.92
Urban (> 30,000 ADT) URBAN X
Rural (<30,000 ADT) RURAL Package A
Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff pounds /
Coefficient of Variance of Concentration (= M(mass) * NST) ANMASS year 19642.31) 14.5 916.64 65183377 | 130.95
Coef of Variance Mean event mass load
(0.71 Urban; 0.84 Rural) CVCR ‘ 0.71 n/a (= MCR * MVR *(0.00006245) M(mass) [pounds 322.89 0.24 15.07 10715.08 2.15
Compute runoff coefficient (Rv) Title Existing No Action Package A Package B Units Package B
fi%”ggﬁ:ﬁg'i‘g% ‘ RV ‘ 0.413642 |0.36888179 | 0.43919226 | 0.45608478 |rati0 Title | Units | Chloride| Copper |Phosphorus| — Tss Zinc
Annual Mass Load from Runoff | 5\ a5 [POUNAS /| 55aq6 55| 15 43 972.37 | 691463.82 | 138.91
(= M(mass) * NST) year
Mean event mass load
Compute Runoff Flow Rates Title Existing No Action Package A Package B Units (= MCR * MVR *(0.00006245) M(mass) |pounds S 823 A8 i B2
Flow Rate from mean storm
(= RVMIP*AROW) ‘ MQR ‘ 10.3272576 | 11.1829376 | 12.5703008 | 13.3345472 |cfs
Compute Runoff Volumes Title Existing No Action Package A Package B Units
Volume from mean storm ‘ MVR ‘ 256558.124 | 277815.622 | 312281.626 | 331267.656 |cubic ft

(=Rv * MVP * AROW * 3630)
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DRISCOLL Model--Dry Creek

Driscoll Model Input Files

= site-specific entry
= Driscoll Lookup

Rainfall Characteristics

Surrounding Area Type

= Calculation
Drainage Areas of Highway Segment Title Existing No Action Package A Package B Units Title Units | Chloride | Copper |Phosphorus TSS Zinc
Total Right of Way AROW 324.20 324.20 528.90 576.804 |acres Site Median Concentration TCR |mg/l 135 0.01 0.63 448 0.09
Mean event concentration
Paved Surface AHWY 171.02 197.58 323.20 229.835 [acres (= TCR * sqrt(1 + CVCR"2)) MCR |mg/l 16.56 0.01 0.77 549.44 0.11
Percent Impervious o
(= 100 * AHWY/AROW) IMP 52.7512423 | 60.9440498 | 61.108233 | 39.8462909 (%
Existing
Title value Title Units [ Chloride | Copper |Phosphorus TSS Zinc
Volume--Mean MVP 0.219 |inch Annual Mass Load from Runoff | \\\jagg|POUNds /| 7647 13 | 563 355.00 | 252444.07 | 50.71
(= M(mass) * NST) year
. . Mean event mass load
Intensity--Mean MIP 0.032 inch/hour (= MCR * MVR *(0.00006245) M(mass) [pounds 125.05 0.09 5.84 4149.77 0.83
Duration--Mean MDP 9.1 hour
Interval--Mean MTP 144 hour No Action
Number of Storms per year . . . .
(= 24*365/MTP) NST 60.8333333 |no. events Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff | \\\jagg|POUNdS/ | geag g5 | 632 30839 | 283296.09 | 56.91
(= M(mass) * NST) year
Mean event mass load
Title value (= MCR * MVR *(0.00006245) M(mass) [pounds 140.33 0.10 6.55 4656.92 0.94
Urban (> 30,000 ADT) URBAN X
Rural (<30,000 ADT) RURAL Package A
Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff pounds /
Coefficient of Variance of Concentration (= M(mass) * NST) ANMASS year 13957.31) 10.34 65134 463175.92 | 9305
Coef of Variance Mean event mass load
(0.71 Urban; 0.84 Rural) CVCR ‘ 0.71 n/a (= MCR * MVR *(0.00006245) M(mass) [pounds 229.44 0.17 10.71 7613.85 1.53
Compute runoff coefficient (Rv) Title Existing No Action Package A Package B Units Package B
fi%”ggﬁ:ﬁg'i‘g% ‘ RV ‘ 0.4692587 |0.52660835 | 0.52775763 | 0.37892404 |rati0 Title | Units | Chloride| Copper |Phosphorus| — Tss Zinc
Annual Mass Load from Runoff | \\\jagg|POUNAS /| 15908 95| 10 51002 | 36267831 | 72.86
(= M(mass) * NST) year
Mean event mass load
Compute Runoff Flow Rates Title Existing No Action Package A Package B Units (= MCR * MVR *(0.00006245) M(mass) |pounds o B4 G S o
Flow Rate from mean storm
(= RVMIP*AROW) ‘ MQR ‘ 4.8682624 | 5.4632288 | 8.9321248 | 6.9940768 |cfs
Compute Runoff Volumes Title Existing No Action Package A Package B Units
Volume from mean storm ‘ MVR ‘ 12094133 | 135721.969 | 221899.102 | 173752.539 |cubic ft

(=Rv * MVP * AROW * 3630)
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DRISCOLL Model--Mid S. Platte

Driscoll Model Input Files

= site-specific entry
= Driscoll Lookup

Rainfall Characteristics

Surrounding Area Type

= Calculation
Drainage Areas of Highway Segment Title Existing No Action Package A Package B Units Title Units | Chloride | Copper |Phosphorus TSS Zinc
Total Right of Way AROW 181.52 181.52 214.37 228.901 |acres Site Median Concentration TCR |mg/l 135 0.01 0.63 448 0.09
Mean event concentration
Paved Surface AHWY 110.26 110.26 110.26 124.208 |acres (= TCR * sqrt(1 + CVCR"2)) MCR |mg/l 16.56 0.01 0.77 549.44 0.11
Percent Impervious o
(= 100 * AHWY/AROW) IMP 60.7432872 | 60.7432872 | 51.4351556 | 54.2627599 |%
Existing
Title value Title Units [ Chloride | Copper |Phosphorus TSS Zinc
Volume--Mean MVP 0.219 |inch Annual Mass Load from Runoff | \\\jagg|POUNAS /| 4766 99 | 353 22246 | 15819329 | 31.78
(= M(mass) * NST) year
. . Mean event mass load
Intensity--Mean MIP 0.032 inch/hour (= MCR * MVR *(0.00006245) M(mass) [pounds 78.36 0.06 3.66 2600.44 0.52
Duration--Mean MDP 9.1 hour
Interval--Mean MTP 144 hour No Action
Number of Storms per year . . . .
(= 24*365/MTP) NST 60.8333333 |no. events Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff | \\\jagg|POUNAS /| 4766 99 | 353 22246 | 15819329 | 31.78
(= M(mass) * NST) year
Mean event mass load
Title value (= MCR * MVR *(0.00006245) M(mass) [pounds 78.36 0.06 3.66 2600.44 0.52
Urban (> 30,000 ADT) URBAN X
Rural (<30,000 ADT) RURAL Package A
Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff pounds /
Coefficient of Variance of Concentration (= M(mass) * NST) ANMASS year 403124 3.65 23012 16364413 | 32.87
Coef of Variance Mean event mass load
(0.71 Urban: 0.84 Rural) CVCR ‘ 0.71 n/a (= MCR * MVR *(0.00006245) M(mass) [pounds 81.06 0.06 3.78 2690.04 0.54
Compute runoff coefficient (Rv) Title Existing No Action Package A Package B Units Package B
fi%”ggﬁ:ﬁg'i‘g% ‘ RV ‘ 0.52520301 | 0.52520301 | 0.46004609 | 0.47983932 |rati0 Title | Units | Chloride| Copper |Phosphorus| — Tss Zinc
Annual Mass Load from Runoff | \\\jagg|POUNAS /| 5495 13 | 407 256.30 | 182257.20 | 36.61
(= M(mass) * NST) year
Mean event mass load
Compute Runoff Flow Rates Title Existing No Action Package A Package B Units (= MCR * MVR *(0.00006245) M(mass) |pounds i Dy i i e
Flow Rate from mean storm
(= RVMIP*AROW) ‘ MQR ‘ 3.0506816 | 3.0506816 | 3.1557984 | 3.5147424 |cfs
Compute Runoff Volumes Title Existing No Action Package A Package B Units
Volume from mean storm ‘ MVR ‘ 75787.511 | 75787.511 | 78398.9079 | 87316.0864 |cubic ft

(=Rv * MVP * AROW * 3630)
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DRISCOLL Model--Clear Creek

Driscoll Model Input Files

= site-specific entry
= Driscoll Lookup

Rainfall Characteristics

Surrounding Area Type

= Calculation
Drainage Areas of Highway Segment Title Existing No Action Package A Package B Units Title Units | Chloride | Copper |Phosphorus TSS Zinc
Total Right of Way AROW 35.39 35.39 35.37 39.329 [acres Site Median Concentration TCR |mg/l 135 0.01 0.63 448 0.09
Mean event concentration
Paved Surface AHWY 20.15 20.15 20.15 20.15 acres (= TCR * sqrt(1 + CVCR"2)) MCR |mg/l 16.56 0.01 0.77 549.44 0.11
Percent Impervious o
(= 100 * AHWY/AROW) IMP 56.9305532 | 56.9305532 | 56.962741 | 51.234458 (%
Existing
Title value Title Units [ Chloride | Copper |Phosphorus TSS Zinc
Volume--Mean MVP 0.219 |inch Annual Mass Load from Runoff | \\\jagg|POUNds /| ggs 57 | 65 4117 29278.45 | 5.88
(= M(mass) * NST) year
. . Mean event mass load
Intensity--Mean MIP 0.032 inch/hour (= MCR * MVR *(0.00006245) M(mass) [pounds 14.50 0.01 0.68 481.29 0.10
Duration--Mean MDP 9.1 hour
Interval--Mean MTP 144 hour No Action
Number of Storms per year . . . .
(= 24*365/MTP) NST 60.8333333 |no. events Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff | \\\jagg|POUNds /| gg5 57 | 65 4117 29278.45 | 5.88
(= M(mass) * NST) year
Mean event mass load
Title value (= MCR * MVR *(0.00006245) M(mass) [pounds 14.50 0.01 0.68 481.29 0.10
Urban (> 30,000 ADT) URBAN X
Rural (<30,000 ADT) RURAL Package A
Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff pounds /
Coefficient of Variance of Concentration (= M(mass) * NST) ANMASS year 8s2.17 065 417 2027513 588
Coef of Variance Mean event mass load
(0.71 Urban: 0.84 Rural) CVCR ‘ 0.71 n/a (= MCR * MVR *(0.00006245) M(mass) [pounds 14.50 0.01 0.68 481.24 0.10
Compute runoff coefficient (Rv) Title Existing No Action Package A Package B Units Package B
fi%”ggﬁ:ﬁg'i‘g% ‘ RV ‘ 0.49851387 | 0.49851387 | 0.49873919 | 0.45864121 |rati0 Title | Units | Chloride| Copper |Phosphorus| — Tss Zinc
Annual Mass Load from Runoff | \\\jagg|POUNds /| 01 o5 | 67 42.09 2993141 | 6.01
(= M(mass) * NST) year
Mean event mass load
Compute Runoff Flow Rates Title Existing No Action Package A Package B Units (= MCR * MVR *(0.00006245) M(mass) |pounds e or e o B
Flow Rate from mean storm
(= RVMIP*AROW) ‘ MQR ‘ 0.5646208 | 0.5646208 | 0.5645568 | 0.5772128 |cfs
Compute Runoff Volumes Title Existing No Action Package A Package B Units
Volume from mean storm ‘ MVR ‘ 14026.7687 | 14026.7687 | 14025.1787 | 143395894 |cubic ft

(=Rv * MVP * AROW * 3630)
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DRISCOLL Model--SH 1 to SH 14

Driscoll Model Input Files

= site-specific entry
= Driscoll Lookup

Rainfall Characteristics

Surrounding Area Type

= Calculation
Drainage Areas of Highway Segment Title Existing No Action Package A Package B Units Title Units | Chloride | Copper |Phosphorus TSS Zinc
Total Right of Way AROW 359.05 359.05 434.64 435.125 |acres Site Median Concentration TCR |mg/l 135 0.01 0.63 448 0.09
Mean event concentration
Paved Surface AHWY 134.78 134.78 196.60 197.546 |acres (= TCR * sqrt(1 + CVCR"2)) MCR |mg/l 16.56 0.01 0.77 549.44 0.11
Percent Impervious o
(= 100 * AHWY/AROW) IMP 37.5383656 | 37.5383656 | 45.2319161 | 45.3998276 |%
Existing
Title value Title Units [ Chloride | Copper |Phosphorus TSS Zinc
Volume--Mean MVP 0.219 |inch Annual Mass Load from Runoff | \\\jagg|POUNAS /| ge15 93 | 482 303.94 | 21613291 | 43.42
(= M(mass) * NST) year
. . Mean event mass load
Intensity--Mean MIP 0.032 inch/hour (= MCR * MVR *(0.00006245) M(mass) [pounds 107.06 0.08 5.00 3552.87 0.71
Duration--Mean MDP 9.1 hour
Interval--Mean MTP 144 hour No Action
Number of Storms per year . . . .
(= 24*365/MTP) NST 60.8333333 |no. events Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff | \\\jagg|POUNAS /| ge15 93 | 482 303.94 | 21613291 | 43.42
(= M(mass) * NST) year
Mean event mass load
Title value (= MCR * MVR *(0.00006245) M(mass) [pounds 107.06 0.08 5.00 3552.87 0.71
Urban (> 30,000 ADT) URBAN X
Rural (<30,000 ADT) RURAL Package A
Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff pounds /
Coefficient of Variance of Concentration (= M(mass) * NST) ANMASS year 9054.62 671 422.85 30047928 | €0.36
Coef of Variance Mean event mass load
(0.71 Urban; 0.84 Rural) CVCR ‘ 0.71 n/a (= MCR * MVR *(0.00006245) M(mass) [pounds 148.84 0.11 6.95 4939.39 0.99
Compute runoff coefficient (Rv) Title Existing No Action Package A Package B Units Package B
fi%”ggﬁ:ﬁg'i‘g% ‘ RV ‘ 0.36276856 | 0.36276856 | 0.41662341 | 0.41779879 |rati0 Title | Units | Chloride| Copper |Phosphorus| — Tss Zinc
Annual Mass Load from Runoff | \\\jagg|POUNAS /| 996 30 | 673 42421 | 301663.23 | 60.60
(= M(mass) * NST) year
Mean event mass load
Compute Runoff Flow Rates Title Existing No Action Package A Package B Units (= MCR * MVR *(0.00006245) M(mass) |pounds B 0 e e —
Flow Rate from mean storm
(= RVMIP*AROW) ‘ MQR ‘ 4.1680192 | 4.1680192 | 5.7945984 | 5.8174304 |cfs
Compute Runoff Volumes Title Existing No Action Package A Package B Units
Volume from mean storm ‘ MVR ‘ 103545.319 | 103545.319 | 143954.122 | 144521333 |cubic ft

(=Rv * MVP * AROW * 3630)
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DRISCOLL Model--SH 14 to SH

60

Driscoll Model Input Files

= site-specific entry
= Driscoll Lookup

Rainfall Characteristics

Surrounding Area Type

= Calculation
Drainage Areas of Highway Segment Title Existing No Action Package A Package B Units Title Units | Chloride | Copper |Phosphorus TSS Zinc
Total Right of Way AROW 975.63 975.63 1429.77 1503.958 |acres Site Median Concentration TCR |mg/l 135 0.01 0.63 448 0.09
Mean event concentration
Paved Surface AHWY 368.53 368.53 634.75 772,57 |acres (= TCR * sqrt(1 + CVCR"2)) MCR |mg/l 16.56 0.01 0.77 549.44 0.11
Percent Impervious o
(= 100 * AHWY/AROW) IMP 37.773425 | 37.773425 | 44.3954001 | 51.3691207 (%
Existing
Title value Title Units [ Chloride | Copper |Phosphorus TSS Zinc
Volume--Mean MVP 0.219 |inch Annual Mass Load from Runoff |\ 1agg[POUNAS /| 17777 65| 1347 820.63 | 589960.14 | 118.52
(= M(mass) * NST) year
. . Mean event mass load
Intensity--Mean MIP 0.032 inch/hour (= MCR * MVR *(0.00006245) M(mass) [pounds 292.24 0.22 13.64 9697.97 1.95
Duration--Mean MDP 9.1 hour
Interval--Mean MTP 144 hour No Action
Number of Storms per year . . . .
(= 24*365/MTP) NST 60.8333333 |no. events Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff | \\1agg[POUNAS /| 17777 65| 1347 820.63 | 589960.14 | 118.52
(= M(mass) * NST) year
Mean event mass load
Title value (= MCR * MVR *(0.00006245) M(mass) [pounds 292.24 0.22 13.64 9697.97 1.95
Urban (> 30,000 ADT) URBAN X
Rural (<30,000 ADT) RURAL Package A
Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff pounds /
Coefficient of Variance of Concentration (= M(mass) * NST) ANMASS year 20367.04) 2175 187046 | 974560.50 | 195.78
Coef of Variance Mean event mass load
(0.71 Urban; 0.84 Rural) CVCR ‘ 0.71 n/a (= MCR * MVR *(0.00006245) M(mass) [pounds 482.75 0.36 22.53 16020.01 3.22
Compute runoff coefficient (Rv) Title Existing No Action Package A Package B Units Package B
fi%”ggﬁ:ﬁg'i‘g% ‘ RV ‘ 0.36441398 | 0.36441398| 0.4107678 |0.45958384 |rati0 Title | Units | Chloride| Copper |Phosphorus| — Tss Zinc
Annual Mass Load from Runoff | \\\jasg|POUNAS /| 34561 8| 2560 | 1612.89 |1146942.45| 230.41
(= M(mass) * NST) year
Mean event mass load
Compute Runoff Flow Rates Title Existing No Action Package A Package B Units (= MCR * MVR *(0.00006245) M(mass) |pounds i 0 e el Sl
Flow Rate from mean storm
(= RVMIP*AROW) ‘ MQR ‘ 11.3770976 | 11.3770976 | 18.7937376 | 22.1182336 |cfs
Compute Runoff Volumes Title Existing No Action Package A Package B Units
Volume from mean storm ‘ MVR ‘ 282639.102 | 282639.102 | 466889.299| 549479.13 |cubic ft

(=Rv * MVP * AROW * 3630)
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Driscoll Model Input Files

DRISCOLL Model--SH 60 to E-470 = site-specific entry
= Driscoll Lookup
= Calculation
Drainage Areas of Highway Segment Title Existing No Action Package A Package B Units Title Units | Chloride | Copper |Phosphorus TSS Zinc
Total Right of Way AROW 1132.59 1299.75 1477.16 1527.462 |acres Site Median Concentration TCR |mg/l 135 0.01 0.63 448 0.09
Mean event concentration
Paved Surface AHWY 487.15 532.40 696.50 715.23 |acres (= TCR * sqrt(1 + CVCR"2)) MCR |mg/l 16.56 0.01 0.77 549.44 0.11
Percent Impervious o
(= 100 * AHWY/AROW) IMP 43.0121863 | 40.9618495 | 47.1511626 | 46.8247328 |%
Existing
Rainfall Characteristics Title value Title Units [ Chloride | Copper |Phosphorus TSS Zinc
Volume--Mean MVP 0.219 |inch Annual Mass Load from Runoff | \\\jasg|POUNAS /| 50714 59| 1683 | 106001 | 753787.80 | 151.43
(= M(mass) * NST) year
. . Mean event mass load
Intensity--Mean MIP 0.032 inch/hour (= MCR * MVR *(0.00006245) M(mass) [pounds 373.39 0.28 17.42 12391.03 2.49
Duration--Mean MDP 9.1 hour
Interval--Mean MTP 144 hour No Action
Number of Storms per year . . . .
(= 24*365/MTP) NST 60.8333333 |no. events Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff | \\\jasg|POUNAS /| 55154 59| 1862 | 1172.93 | 834085.99 | 167.56
(= M(mass) * NST) year
Mean event mass load
Surrounding Area Type Title Value (= MCR * MVR *0.00006245) | M(mass) [pounds | 41317 | 031 A D | &
Urban (> 30,000 ADT) URBAN X
Rural (<30,000 ADT) RURAL Package A
Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff pounds /
Coefficient of Variance of Concentration (= M(mass) * NST) ANMASS year 31765.29) 2353 1482.38 |1054136.99] 211.77
Coef of Variance Mean event mass load
(0.71 Urban; 0.84 Rural) CVCR ‘ 0.71 n/a | (= MCR * MVR *(0.00006245) M(mass) [pounds 522.17 0.39 24.37 17328.28 3.48
Compute runoff coefficient (Rv) Title Existing No Action Package A Package B Units Package B
fi%”ggﬁ:ﬁg'i‘g% ‘ RV ‘ 0.4010853 |0.38673295 | 0.43005814 | 0.42777313 |rati0 Title | Units | Chloride| Copper |Phosphorus| — Tss Zinc
Annual Mass Load from Runoff | \\\jasg|POUNAS /| 35675 38| 2420 | 152471 |1084239.14| 217.82
(= M(mass) * NST) year
Mean event mass load
Compute Runoff Flow Rates Title Existing No Action Package A Package B Units (= MCR * MVR *(0.00006245) M(mass) |pounds SO B 2809 i Sl

Flow Rate from mean storm ‘

(= RVMIP*AROW) MQR ‘ 14.5364352 | 16.0849472 | 20.3285248 | 20.9090304 |cfs

Compute Runoff Volumes Title Existing No Action Package A Package B Units

Volume from mean storm
(=Rv * MVP * AROW * 3630)

‘ MVR ‘361125.934|399595.327| 505017.73 |519439.122|cubic ft
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DRISCOLL Model--E-470 to US

36

Driscoll Model Input Files

= site-specific entry
= Driscoll Lookup

Rainfall Characteristics

Surrounding Area Type

= Calculation
Drainage Areas of Highway Segment Title Existing No Action Package A Package B Units Title Units | Chloride | Copper |Phosphorus TSS Zinc
Total Right of Way AROW 367.28 367.28 475.17 517.159 |acres Site Median Concentration TCR |mg/l 135 0.01 0.63 448 0.09
Mean event concentration
Paved Surface AHWY 220.79 220.79 220.79 244748 |acres (= TCR * sqrt(1 + CVCR"2)) MCR |mg/l 16.56 0.01 0.77 549.44 0.11
Percent Impervious o
(= 100 * AHWY/AROW) IMP 60.1148987 | 60.1148987 | 46.4653777 | 47.325484 |%
Existing
Title value Title Units [ Chloride | Copper |Phosphorus TSS Zinc
Volume--Mean MVP 0.219 |inch Annual Mass Load from Runoff | \\\jagg|POUNAS /| gees 64 | 708 44635 | 317404.44 | 63.76
(= M(mass) * NST) year
. . Mean event mass load
Intensity--Mean MIP 0.032 inch/hour (= MCR * MVR *(0.00006245) M(mass) [pounds 157.23 0.12 7.34 5217.61 1.05
Duration--Mean MDP 9.1 hour
Interval--Mean MTP 144 hour No Action
Number of Storms per year . . . .
(= 24*365/MTP) NST 60.8333333 |no. events Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff | \\\jagg|POUNAS /| gees 64 | 708 44635 | 317404.44 | 63.76
(= M(mass) * NST) year
Mean event mass load
Title value (= MCR * MVR *(0.00006245) M(mass) [pounds 157.23 0.12 7.34 5217.61 1.05
Urban (> 30,000 ADT) URBAN X
Rural (<30,000 ADT) RURAL Package A
Title Units [ Chloride | Copper [Phosphorus TSS Zinc
Annual Mass Load from Runoff pounds /
Coefficient of Variance of Concentration (= M(mass) * NST) ANMASS year 10104.13)  7.48 47183 33530747 | 67.36
Coef of Variance Mean event mass load
(0.71 Urban; 0.84 Rural) CVCR ‘ 0.71 n/a (= MCR * MVR *(0.00006245) M(mass) [pounds 166.10 0.12 7.75 5511.90 1.11
Compute runoff coefficient (Rv) Title Existing No Action Package A Package B Units Package B
fi%”ggﬁ:ﬁg'i‘g% ‘ RV ‘ 0.52080429 | 0.52080429 | 0.42525764 | 0.43127839 |rati0 Title | Units | Chloride| Copper |Phosphorus| — Tss Zinc
Annual Mass Load from Runoff | \\\ja5g|POUNAS /| 11155 67| .26 52046 | 37010329 | 74.35
(= M(mass) * NST) year
Mean event mass load
Compute Runoff Flow Rates Title Existing No Action Package A Package B Units (= MCR * MVR *(0.00006245) M(mass) |pounds e B Gl S s
Flow Rate from mean storm
(= RVMIP*AROW) ‘ MQR 6.120992 | 6.120992 | 6.4662432 | 7.137264 |cfs
Compute Runoff Volumes Title Existing No Action Package A Package B Units
Volume from mean storm ‘ MVR ‘ 152062.657 | 152062.657 | 160639.667 | 177309.711 |cubic ft

(=Rv * MVP * AROW * 3630)
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